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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** sho^ the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the pneumatic tire which may reduce the noise outside 
a vehicle, especially the pneumatic tire for passenger cars, without worsening the wet engine 
performance (wastewater nature). 
[0002] 

[Description of the Prior Art] In recent years, in relation to an environmental preservation problem, the 
noise regulation outside a vehicle of a car is becoming still severer. On the other hand, corresponding to 
high-performance-izing of a car, with the pneumatic tire for passenger cars, flattening progressed and 
the tread of a tire has double-width-ized in connection with it. However, as everyone knows, in order 
that double width-ization of a tread may worsen the noise outside a vehicle, dealing with the noise 
regulation mentioned above is very difficult. 

[0003] By the way, in order to make the wastewater nature good, there are some which prepared the two 
or more straight-lines-like major groove prolonged in a tire hoop direction in the tread side in the 
pneumatic tire for passenger cars. In the pneumatic tire which has such a tread pattern, the air shut up 
between this major groove and ground plane at the time of tire rotation vibrates, columnar resonance is 
generated, and that columnar resonance has become the main factor of the noise outside a vehicle. When 
two or more lug slots which extend crosswise [ tire ] are especially established in a tread side, the effect 
to the noise outside a vehicle of the columnar resonance serves as size. 

[0004] Although the sound pressure of such columnar resonance can be lowered if the flute width of 
these slots is narrowed, if a flute width is narrowed, since the wastewater nature which is the property of 
slot original will fall, the fall of the wet engine performance of a tire, especially a wet cornering property 
will be caused. Therefore, in the pneumatic tire which has the tread pattern which arranges a straight- 
line-like major groove to a tire hoop direction in this way, or arranges a lug slot crosswise [ tire ], an 
improvement with the noise property outside a vehicle and the wet engine performance has the relation 
which conflicts mutually, and the method of reconciling these was not found out. 
[0005] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the pneumatic tire 
whose reduction of the noise outside a vehicle was enabled, without reducing the original wet engine 
performance based on this major groove to a tread side in the tire which has arranged the two or more 
straight-lines-like major groove to the tire hoop direction as mentioned above. 
[0006] 

[Means for Solving the Problem] The pneumatic tire of this invention arranges two or more straight- 
line-like slots which extend to the touch-down field of a tread in a tire hoop direction, all the land parts 
in 50% width of face of the touch-down width of face W in a touch-down core region consist of ribs, 
and it is characterized by making total sigmaG of the width of face of said straight-line-like slot into 23 - 
30% of the touch-down width of face W for the spacing L between straight-line-like slots 4 to 10% of 
the touch-down width of face W. 
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[0007] this invention persons did the knowledge of especially the columnar resonance in the slot of a 
tread central region and its neighborhood being loud, as a result of examining columnar resonance in a 
detail. Moreover, as a result of examining wastewater nature, the knowledge of the slot of a tread central 
region and its neighborhood contributing to wastewater nature greatly as compared with the slot of other 
parts was carried out. This invention is made based on such knowledge, narrows the flute width of the 
slot as much as possible in a tread central region and the range at the sacrifice of the wastewater nature 
of the slot of the neighborhood, and was made to make an oscillating magnification operation of the 
Mizouchi air small. For this reason, in this invention, total sigmaG of the slot spacing L and a flute 
width was set up as mentioned above, and reduction of columnar resonance was aimed at, maintaining 
wastewater nature. 

[0008] In addition, in this invention, a rib means a thing of a land part which does not have the lug slot 
of the tire cross direction which connects between two straight-line-like slots which exist and adjoin 
between two straight-line-like slots which extend in a tire hoop direction. Moreover, in this invention, a 
touch-down core region says the field covering 25% of the touch-down width of face W to crosswise 
right-and-left both sides from the tire equator line, respectively. 

[0009] Hereafter, with reference to drawing, the configuration of this invention is explained in detail. 
Drawing 1 is the flat-surface development view showing an example of the tread pattern of the 
pneumatic tire of this invention. It sets to this drawing 1 and is a flute width Gl, G2, G3, G4, G5, G6, 
and G7 in a ground plane A. Seven straight-line-like slots 1 which it has are formed along the tire hoop 
direction, respectively. Center ribs 4 and 5 are divided, and this is adjoined and the second ribs 2, 3, 6, 
and 7 are divided in the touch-down core region. The lug slot 8 is established in the second ribs 2, 3, 6, 
and 7. 

[0010] At spacing L (namely, width of face of each rib) and drawing 1 between each straight-line-like 
slot 1, they are LI, L2, L3, L4, L5, and L6. It is 4 - 10% of the touch-down width of face W, 
respectively. It is because the width of face of a land part will become large too much and wastewater 
nature will get worse, if 10% of W is exceeded. At total sigmaG of the flute width of the straight-line- 
like slot 1, and drawing 1 , it is G1+G2+G3+G4+G5+G6+G7. It is 23 - 30% of the tread touch-down 
width of face W. Total sigmaG is made into 23% or more of the tread touch-down width of face W in 
order to secure the wastewater nature of major groove original. However, if total sigmaG is enlarged too 
much, since columnar resonance will increase, it carries out to 30% or less of the tread touch-down 
width of face W. 

[001 1] Drawing 2 is the flat-surface development view showing the tread pattern of the conventional 
pneumatic tire. In this drawing 2 , seven straight-line-like slots 1 are similarly established in the ground 
plane A along the tire hoop direction in drawing 1 , respectively. Moreover, it is allotted so that the lug 
slot 8 may cover the shoulder section of another side from one shoulder section and these straight-line- 
like slots 1 may be crossed. This lug slot 8 is making the V character configuration reversed mutually in 
crosswise right-and-left both sides on both sides of the tire equator line. 

[0012] Drawing 3 and drawing 4 are the total Vr of the volume of all the ribs 2, 3, 4, 5, 6, and 7 in total 
Vg / ground plane of the volume of total sigmaG / touch-down width of face W of the noise outside a 
vehicle of the pneumatic tire which has the tread pattern of drawing 1 mentioned above (passage sound) 
and the wet engine performance, and the flute width of the straight-line-like slot 1, and the lug slot 8. 
The experimental result which investigated relation, respectively is shown. In this case, tire size 225/55 
R16 94V , rim 16x7 1/2 JJ, and domestic 3.0L FR It is 176mm about a vehicle and the tread touch-down 
width of face W . The point carried out was carried out in common. The following estimated the noise 
outside a vehicle, and the wet engine performance, respectively. 

[0013] Noise outside a vehicle: Apply to the approach specified to JASO C-606 correspondingly, and 
they are 16x7 1/2JJ. Rim **** is carried out at a rim. A car with a displacement of 3000 cc is equipped 
with the test tire filled up with the pneumatic pressure of 226kPa(s) (2.30 kgf/cm2). The sound pressure 
level at the time of passing through the 10m section at the rate of 60 km/h (dB) was measured from 7.5 
from car m, and a road surface with the microphone arranged in the height of 1 .2 m. 
[0014] Wet engine performance: Feeling evaluation of the ten wet cornering nature when performing a 
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driving stability performance test was carried out by law on the asphalt road surface which watered the 
same car equipped with the tire used for evaluation of the noise outside a vehicle so that it might become 
the depth of water of about 1mm. If the mark of a wet feeling are six or more points, it considers as 
success practically. 

[0015] Drawing 3 is the passage sound level of the conventional pattern of sigmaG/W=0.27 by block 
100 It is the passage sound of the tire which carries out and does not have a slot in a tread 200 The 
passage sound characteristic and wet engine performance at the time of changing sigmaG/W of the rib 
pattern which was carried out and was set to L/W=0.07 and Vg/Vr=0.02 are expressed. Drawing 3 
shows that coexistence of the wet engine performance and a passage sound can be performed, if it is 
0.23 <=sigmaG/W<=0.30. 

[0016] Drawing 4 is Vg/Vr at L/W=0.07 and sigmaG/W=0.27 with a rib pattern. The passage sound at 
the time of making it change is shown. Vg/Vr the characteristic at the time of being 0 — 100 the passage 
sound of the tire which places and does not have a slot in a tread — 200 ** — it carries out and expresses 
with the characteristic. From drawing 4 , they are Vg/Vr. When 0.04 is exceeded, it turns out that a 
passage sound gets worse rapidly. Example of another of the tread pattern of the pneumatic tire of this 
invention is shown in drawing 5 . Except for the lug slot 8 not being established in the second ribs 2, 3, 
6. and 7, it is the same as drawing 1 . " 
[0017] 

[Example] Elegance (conventional tire) was produced conventionally which has this invention article 
(this invention tire) 1-2 which has the tread pattern shown in drawing 1 , the examples 1-6 of a 
comparison (comparison tire), and the tread pattern shown in drawing 2 . About these tires, the noise 
outside a vehicle and the wet engine performance are measured by the aforementioned approach, and it 
is a tire conventionally 100 It carried out and characteristic evaluation was carried out, respectively. This 
result is shown in Table 1. The larger one of a numeric value is good. In addition, a passage sound is 
115. The above was judged as those with a significant difference. 
[0018] 
[Table 1] 
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It turns out that this invention article 1 and 2 is conventionally [ the examples 1-6 of a comparison, and ] 
excellent in both the noise outside a vehicle, and the wet engine performance as compared with elegance 
so that clearly from Table 1 . 
[0019] 

[Effect of the Invention] In the tread pattern with which all the land parts that exist in 50% width of face 
of the touch-down width of face W which has two or more straight-line-like slots which extend to the 
touch-down field of a tread in a tire hoop direction according to this invention as explained above, and is 
in a touch-down core region consisted of ribs The width of face L of each rib is 4-10% of width of face 
of the touch-down width of face W, and it becomes possible to reduce the noise outside a vehicle, 
without reducing the original wet engine performance based on arrangement of a slot for writing total 
sigmaG of the width of face of said straight-line-like slot to 23 - 30% of the touch-down width of face 
W. 
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* NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] ... 

[Claim 1] It is the pneumatic tire which the width of face L of each rib is 4 - 10% of width of face of the 
touch-down width of face W in the tread pattern with which all the land parts that exist in 50% width of 
face of the touch-down width of face W which has two or more straight-line-like slots which extend to 
the touch-down field of a tread in a tire hoop direction, and is in a touch-down core region consisted of 
ribs, and total sigmaG of the width of face of said straight-line-like slot has in 23 - 30% of the touch- 
down width of face W. 

[Claim 2] Total Vg of the volume of the lug slot added about all the ribs in a ground plane Total Vr of 
all the rib volume in a ground plane Pneumatic tire according to claim 1 made into 0 - 4%. 



[Translation done.] 
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